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OF ADVANCED COMPHfirn? MATKPTAT g 



Field of thft Tn^ri^ 

«. mention relates to a method of producing advanced composite materials 
with a substantially laminar construction. 

Review of the Art Tfr.r.a™ * h e Aim i lVjtnff: . } 

fi to _ . ^ OTa]gth comb . ned 

*» » be fenced in* c^e* ^ _ „ omd * ^ 

7* reS '"- ™ e — * ° f *• — P— »»en aI derive, fa. fc 
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them. The desirable mechanical properties of the fih™ • • • 
anisotropic in that th™ r , mtan sically 
However in 1 7 y a]ong ^ ^ rf ^ 

However, m the m anufacture of articles fio m such composite 
— reared ^ fte ^ ^ ^ isotopic ^ - s 

Tins de Slgn re qui re m ent has led to a number of technical solutions which will be 
descnbedbelow.eachofwhichexhibitsanumberofd^ciencies 

Polymer Matnx Composites, or Fibre Reinforced Pol^ Th™ , 

- - . «. ^ . 

fibres mclude carbon fibre, glass, aramid and boron Th, n 

ilDre 10 resi n m the composite and the <w»«™«*~, 3 . 
fibre, wffto„„ c composite. *" 8e ° n * y ^ °™*"*» «««« 

A wide range of resin types are used in the manufacture of resin fibre 

-* ^e of ^n ^ Me ^ fa ^ptTmZ, 

polyester, vmylester and epotty are common. Prepenj.. of „, ™ ^' 

- oornp.ffbfe wito the fibres to be uaed in fito^L pTCH " 
to~na, toe udhcsfve pmp^ of ^ ^ « ^* £ 

offenng high performance. Tie mechanical propero,* „f „„ ■ 

fiopormn, pa^cufarfy to. SBenem J^^m T" " ^ 

epoxy ream ayafema are known to produce ,„„ ^ ^ 

mot, common in tho induamy. Ota. fibre, „ „. .' 
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rasiatanoa properties. Parable aorrosioo- 

or mese, referred to as 'Wet T * v „~> • 
-in te to ^ at fte ate* of fomio8 fte ' £££ ~« «*« 

IhiaformKareaomisad,,,*. w v . P^oed, and composites of 

of construction uqpq „™ : 1 ne second mode 

wall too™ i,, J , T P-^P-Snated'ffl.teaate 

— ~te,,rrr:tr h ~ 



Fabric 



Sheets of fabric made from the rem..™*, ru 

™ me required fibres may be start/v, f 

m one direction - or woven, with . fibres "^ng 

Srato of wood, jhe waav. „f «. " ""' 0gOK to *• 

"yoompnsa maoy Ihouaands of fibras or fflaroeols. 

-p^:~r tato * towau ° wsa -^-^.» 
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Problems arise, however, when a homogenous con*™* • 

, s ous construction is required, and the 

strength and stiffoess in a manufactured article ^ , . ' ' 

uxa^urca article needs to be isotropic (i e not 
varying with direction), at least with respect to tht* ■ • 
a mi . , _ witn respect to the major spatial axes. The use of 

a number of such sheets to create the reauirerf • . 

„„ int , - ^ UUred thlckness m the product introduces 

an mterlaminar weakness. Interlaminar feflure m d ^ ■ * ■ 

. , llure ™ d delammauon s gnificantlv 

compromise a laminate's structural integrity and r>erf nm , 7 

failure m «H. f • Performance, and is a common 

taiiure mode for composite materials constructed in this manner. 

Each ply of fcbric is anisotropic hi te mis of its planar mechanicaI So 
« ord. o construct an isouopic laminate a significant numb ^ 0 ? f ^ ^ 

2 ** „ to ^ . , evcl rf symmsay of fc J 

— ««. tough eg . »_ . shinkagc mectaisms 4 

- *h* fabric used is key to *e of ^ 

e^ ma , ^ be mde ^ choRjed ^ 
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component. ^ Md0]n Mtlra „ f fte ^ ^ ^ 

can be made with essentially isotm|lic prepenies 

However, me ^ m ™ ss . 1Udng ^ ^ ^ 

-» nbre pUe^ rantes „ „ of ^ produa m ^ ^ ^ 
om*s onto ^ „ ^ ^ ^ fc dist[ibutjM 

cnntnbu*. fahe, » fte Iedocam „ ^ perfonnmce 
distorted in this process. 6 

Furfce^ «he ^ of fibra ^ ^ ^ ^ ^ 

B- _ .he weigh, of me fc ^ 

« mm mho is poo, wnioh g^ meais fc m woree 

than with pre-impregnated fabric. 

Finally, m. Fibre Area Weigh, (FAW) - u B» weigh, of. gi ven «. of . shM 

' " M " ,n ^ - -» be ob-ined 

by use of pre-impregnated unidirectional or woven fabric. 

BandQip qio nnf< i Fih „ ,■„ » < „„i J j . (r ^ [ 

A Una, way of cottetmchog lraiMtes „ „ fc _ „ 

a mooMing oomp^d. In a number of a pp,l ca8ons , for raamp]e 
manure of prot eonve hemreta, on ^ polyesKr ^ 
compound ts ^ ^ ^ « 

co„„,m H ve,y ahor, Sbrea, ^ . ^ ^ * 

r-M- 'P^oeofm^^^^ 
be stgntSoaotly wome ta ^, by fc ^ 

The preaeo, m v „ doil addresses ^ ^ 

. t eohno,ogy, end nmdooeo . ^ ^ „ ^ 
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«. mechanical properties in terms of ^ ^ 
significantly less prone to de-lamination failure. 

Summary T nVfTltinT) 

m *e broadest definition of the invention, there h provided . method 
producmg a laminate comprising the following steps: 

(a) Penning patches fh>m a substantially unidirectional fcbric, treated with a 
resin 

(b) Substantially randomising the orientation of said patches 

(c) Distributing a plurality of said patches in layers around a former 

(d) Causing said layers of patches to amalgamate by means of activation of 
the resin treatment. 

" &r *"**« P— M »* «4 h « dev.ce. 

»^»Hy, a, » y of t. ism6om of fc meaods of ae fc 
paKhes have „ avTOge ^ ra „„ ^ ^ 20% rf ^ ^ 
the layer formed in step (c). 

Mere p^eraoiy, „ o! ^ rf fc ^ rf ^ 

mulnpheity of patch shapes mc Vor sizes is employed. 

a^lT* r "~ ° f ±e ^ ' S * ^ •"-**« « *— ■ 
appropnate eombio.Son of the accompmyfag dnwiags. 
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Brief Dftsmpf^ ^ fthr rhjijijii^ 

parcbes, ^ fceirpres^w^^^ *«" 

Kgure 2 h . sctai ,nc process di agEm iUlBBlting fc 

£-4 illustrates . ^ ^ „ ^ ^ § ^ 

Figure 6 is , !otoMic ^ £ ^ _ 

1— nude according „ fc mefl , od of ^ cumnt * 

Bcscripno,, ofjjgasfogj r,„l v li 

ZZ2Z of mahods of ~ — ~* - 

onentataj patches of orientated fibres. Preferablv 

, iabric, u . fabric in „hicb ^1 ^ ^ 

fabrics nrev bev. . smU ^ of ^ m " * 6 •« «* — — 

<^o„, ^ ^ of boCr ptrr nm * in8 *■ Mote 

111 me met hod of manufacture of the 
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IZTI G that *r fabric used fa — * o f manufactoe 
ZT 7 re - lra ~- °~' - appropriate resin syst It 

order to produce a high fibre to resin ratio in the final™ 

• , 411141 composite. This is difficult 

oi Uus Random Stamp Laminate' are chosen to have a size ^ ^» 

shape * fc « ^' ^J- * 

paches ^ cnp,^ tt SP ess, the 

oneetated patches 5 my feu ^ . „ " 4 

hTrzr:r^ ofas ^^ sfw ^- 

oy, ior example, robotic means. 

hi an analogous way, the landomly orientated patches 5 could be fed into a hopper 
for eventual delivery to such a suction head device. 

Figure 2 shows another embodiment of the production p rocess whereby fte 
™dom y orientated patches 5 are conveyed fiom rae tumbler 4 by means of 
Pneumanc conveyor. Such conveys are Wn for handling powdered 0 
Branular materials. Control of temperate fo — a conyeyor " 
prevent patches sticking to each other or to fh 

na . . * 0300 ome r, or to the conveyor, during transport The 

patches may then be conveniently deposited in lavers * * • , 
^ « payers, to the required geometry 

optionally with the assistance of a vacuum-forming device. 
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The shape and size of the patches used to f rtm «. 

— „ ae i Md 8 ™7 a r ^ ,mtaate "" y * 
~ ^ to ta ^cr;i!;tc f ^ 

„, . , use patches of a ranee of si 7f *Q flT ,H 

ahnnea enhec diattcnted _ fc « £~ -d 

to ftb. . ocean 8e o maiy ^ ^ ^ <= «W 

p. tt he S ™»b e „o reabletofolJoi( , ^ P«*i»ced. »„, 

adongfc *. ta , ong fflre ^ * b " - 

Figure 3 Otata*. , Mge of ^ ^ 

~ Mal «* P^y is no, eaacde, for ' 1 1 f 

the present method. Referring to Pimm. * . operation of 

made according to the method of this invents™, Tk- ■ 

plane of the , • 1,018 mva >"»»- ■!»• view, papondiculac to the 

shows a .chctoanc tepteaenhtnon of " ^ ^ »— 5 

cotopoaiton^eaccoZTr/ 4 7°° *"* " *** ** '—■ 
""tag to extsttng methodology. n» two centatl plies 18 as 
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theptaeofft e di«gi^ as i lldic ^ bytaholjz ^ s ^ It can be JL that 
- ta are dear brtertadoar w 2 , „ ^ 

of eoarae, »» „ ouId be of ae ^ ^ ^ ^ J • 

plaoe of weaW. i, fl,, ^ ^ whjch ^ oftm occms 

By contra Figure 6 is a diagram representation of, seeoon , 
composite ^ to ^ metod of ^ cu rent ^ 

appreciated tba, fc diag™ is „,„ „, .„ ^ ^ 

P— - dapictad aa being ddcte, ^ „„„ ^ 

to would be preferable. Tie di.^ ^ ^ , 
patches 22, 23, 24, eoeh of ^ ^ ; f 

onenuted . a nusdom ^ m ^ ^ „ ^ ^ 

rn wh,ch the pachas „ pla(5ed on fc fomer> a of ^ J 

urvenhon are apparent ^ some ^ ^ ^ ^ ^ 
rand™ orieutadon of the ftbne, othen,, fc exmpk ^ „ 
over.ap a, their adga, M ^ ^ ^ „ ^ 

« k- ^ of to ddoto „ f ». cmposile ^ „ ^ be noted 

■mlrire the ending iaminatea depieaed in Eg™ 5, the tootota preduced by tha 
era- invendon has . mlldl less SMtffled ^ ^ 

g«a. par, to the improved oh******* of ft, 0OTpo5iK ^ 
Mneas.tmversang patohes srava ,o prevent deiammauon, and to spre* sta!sses 
tliroughout the structure of the composite. 

T^e invention i. defined in the claims that fo„ow and in which the tenn 
-dnectional fe brie" is unde^tood to encompass febnes in which most of the 
fibres are aligned in snbstantially the same direction, and may contain fibres 
runnmg in other directions with the intention of holding me piimary fibres b 
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position. T^icany, fa ^ ^ ^ ^ 

substonSaUythesroedirection. nl>re * "™ "W « 



— of p atehe , ^ ta fom „ ^ ^ ^ 

ctr^ t a r 4 which - - — "«* - — . 

curve,, •n.'^fomar.koi.o^^^^,^ 

« te or ^ fiWc tosato , md , w „ - ™ 

P-oduced .ocordin, to ae mabod ^ 
Composite Materials'. Advanced 
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CLAIMS 

1. A method of producing a laminate comprising the following steps: 

(a) Forming patches from a substantially unidirectional fabric, treated with a 
resin 

(b) Substantially randomising the orientation of said patches 

(c) Distributing a plurality of said patches in layers around a former 

(d) Causing said layers of patches to amalgamate by means of activation of 
the resin treatment 

2. The method of Claim 1 wherein the means for distributing patches in step (c) is 
a suction device. 

3. The method of Claim 1 wherein the means for distributing patches in step (c) is 
a pneumatic conveyor. 

4. The method of any of the preceding claims in which the said patches have an 
average surface area of no greater than 20% of the surface area of the layer 
formed in step (c). 

5. The method of any of the preceding claims in which a multiplicity of patch 
shapes and/or sizes is employed 

6. A method of producing a laminate substantially as described herein with 
reference to and as illustrated by any appropriate combination of the 
accompanying drawings. 
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2. The following designated Offices have waived the requirement for such a communication at ibis lira©; 

AE, AG. AL, AM, AP, AT, BA. BB, BG, BR, BZ. CA, CR, CU. CZ, DE, DK, DM, EA, EC, EE, EG, ES, Fl, GB, GO, GE, 
GH, GM, HR, ID. IL, IN, IS, KE, KZ, LC, LK, LR, LS. LT. LU. LV, MA, MG, MN, MW, MX, Nl, NO, NZ, OA, OM, PG, PH, 
PL, PT, RO, SC, SD, SE, SG, SK, SL, SY, TJ, TIM, TR, TT, TZ, UA. UG t UZ, VC, VN, YU, ZA, ZM, ZW 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the applicant to 
furnish a copy of the international application (Rule 49. l(a-&Lr)). 

3. Enclosed with this notice is a copy of the international application as published by [he International Bureau on 
1 5 April 2004 (1 5.04.2004) under No. WO 2004/030897 

4. TIME LIMITS for filing a demand for international preliminary examination and for entry into the national phase 

The applicable time b'mit for entering the national phase will, subject to what is said in the following paragraph, be 30 MONTHS from 
the priority date, not only in respect of any elected Office if a demand for international preliminary examination is filed before the 
expiration of 19 months from the priority dale, bui also in respect of any designated Office* in the absence of filing of such demand, where 
Article 22(1) as modified with effect from 1 April 2002 applies in respect of that designated Office. For further details, see PCT Gazette 
No. 44/2001 of 1 November 2001, pages 19926, 19932 and 19934, as well as the PCT Newslener, October and November 2001 and 
February 2002 issues. 

In practice, time limits other than the 30-month time limit will continue lo apply, for various periods of time, in respect of certain 
designated or elected Offices, For regular updates on the applicable time limits (20, 2 1, 30 or 3 i months, or other time limit), Office by 
Office, refer to the PCT Ga&ne t the PCT Newsletter and the PCT Applicant's Guide, Volume II. National Chapters, all available from 
WIPO's Internet site, at hup;//www.wipo.int/pct/en/index.hlnil. 

For filing a demand for international preliminary examination, see the PCT Applicant's Guide, Volume 17A, Chapter IX. Only an 
applicant who is a national or resident of a PCT Contracting State which is bound by Chapter IT has the right to file a demand for 
international preliminary examination (at present, all PCT Contracting States are hound by Chapter II). 

U is the applicant's sole n*ponsibilily lo monitor all these time limits. 
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EXAMINATION REPORT 



International application No. PCT/GB 03/04232 



I. Basis of the report 



Description, Pages 
1-11 

Claims, Numbers 
1-7 

Drawings, Sheets 

1/3-3/3 



as originally filed 



received on 28.09.2004 with letter of 21.09.2004 



as originally filed 



These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23 1 ft,)) 

□ the language of publication of the international application (under Rule 48 3(b)) 

° HuisS!f!^T tl0n fUrniShed f ° r PUrP0S6S ° f intemati0nal P re|imin ^ ^mination (under 
3 - Sna«^ a PPliCati o, the 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
D furnished subsequently to this Authority in written form. 

O furnished subsequently to this Authority in computer readable form. 

The amendments have resulted in the cancellation of: 
O the description, pages: 

□ the claims, Nos.; 

□ the drawings, sheets: 
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been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

mponT' aCement Sh66t containin0 such amendments must be referred to under item 1 and annexed to this 
6. Additional observations, if necessary: 

v - ssssMBssr zss&jstsss ^ mven,i " step or indus,ri3, ^"•^ 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-7 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-7 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-7 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Reference is made, to the following documents: 



D1: EP-A-0 916 477 (DUQUEINE GILLES) 19 May 1999 (1999-05-19) 
D2: GB-A-2 21 6 531 (BLATCHFORD & SONS LTD) 1 1 October 1 989 
(1989-10-11) 

D3: FR-A-2 740 149 (YKK CORP) 25 April 1997 (1997-04-25) 
Clarity issues in claim 1: 

The expression M shape(s) and size(s)" has been interpreted as 'shape or shapes and 
size or sizes'. 

"Distributing...around a product mould" has been interpreted as 'Distributing.... in or oi 
a product mould'. 



Npvelty 

None of the prior art documents show a method in accordance with claim 1 where the 
patches are loose and randomly distributed in or on a mould in layers. In D1 and D2, 
the patches are introduced in one go in the mould cavity, in D3 the patches are used to 
make a sheet moulding compound. 

Therefore the subject matter of claim 1 and consequently its dependent claims 2 to 7 is 
novel. 



Inventive $t<»B 

Problem: 

The closest prior art is document D1 . 

If the patches are introduced in the mould, the fibres are oriented in an isotropic 
manner without any fibre orientation. Mechanical properties of the moulded article 
cannot be controlled and surface quality suffers. 

Solution: 

Distributing the patches in layers, renders the fibre orientation parallel to the mould 
surface. The in-plane mechanical properties as well as the surface quality are improved 
thereby solving the above problem. 

None of the prior art documents show a moulding method where resin impregnated 
fibrous patches are distributed in layers in or on a mould. The solution to the above 
problems is therefore not rendered obvious by the prior art. 
industrial Applicability 
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The claimed subject matter is considered to be industrially applicable and thus fulfilling 
the requirements of article 33(4) PCT. 



Further remarks; 

Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b) PCT, 
which in the present case would be appropriate, with those features known in combi- 
nation from the prior art (document D1) being placed in the preamble (Rule 6.3(b)(1) 
PCT) and with the remaining features being included in the characterising part (Rule 
6.3(b)(ii) PCT). 

In the present case, the features (a), (b) and (d) are known in combination from the 
document D1 and belong in the preamble of such a claim. 

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D3 is not mentioned in the description, nor are 
these documents identified therein. 
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1- A method of producing a laminate comprising the following steps: 



(a) 
(c) 



Forming patches from a substantially unidirectional fabric, 



resin 



treated with a 



Substantially randomising the orientation of said patches 
Distributing aplurahty of said patches in layers around a former 
Causing said layers of patches to amalgamate by means of activation of 
the resin treatment 



2. The method of Claim 1 wherein the means for distributing patches in step (c) 
a suction device. 



is 



3. The method of Claim 1 
a pneumatic conveyor. 



the means for distributing patches in step (c) is 



4. The method of any of the preceding claims in which the said patches have an 
average surface area of no greater than 20% of the surface area of the layer 
formed in step (c). 



I 

|— 

m 

o 
o 

-< 



5. The method of any of the preceding claims in which a multiplicity of patch 
shapes and/or sizes is employed. 



25 



6. A method of producing a laminate substantially as described herein with 
reference to and as illustrated by any appropriate combination of the 
accompanying drawings. 
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